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W E BHE: #%id Rho 3 /11 (ROCK /I1) Xt AbA K HF 81 (TGF-B 1) S A 3 3 ik 7 3 L 40
(HA-VSMCs ) iE# S IG5E B 5200
ik HBEEYE ROCK T siRNA, ROCK IT siRNA, TGF-B 1 BlAbPl | 444 ROCK I siRNA ¢ ROCK IT siRNA
JG I TGF-B 1 4k P Y HA-VSMCs " ROCK I #1 ROCK 11 & [ % ik; WA TCF-B 1 Bl gk B 45 Y
ROCK I siRNA 3 ROCK II siRNA J5i1 TGF-B 1 Ab#E LI ROCK 1 #|7] Y-27632 J5 il TGF-B 1 4k
YR HA-VSMCs WIT# 5HIGHRE J) . o LAITCALFIY HA-VSMCs 25 AR IR
ZER. 525 (NI HA-VSMCs FL#, TGF- B 1 b HS HA-VSMCs () ROCK 14 [ 2615 8 T4 ( P<0.05 ),
M ROCK 11 2 I F£IATCH BA ML (P>0.05) ;5 ROCK I siRNA 5 ROCK 11 siRNA #44%J5 HA-VSMCs 4%
[ AR R B R (4 P<0.05) , TGF-B 1 551 ROCK 1 2 1A THE 8 ROCK 1 siRNA $5 Y4B &
FHH1( P<0.05 ), 525 (A X 1B HA-VSMCs FLA, TGF- B 1 Bl Zb 35 HA-VSMCs 40 i3 2 500 B4 in( P<0.05 ),
ZAEH B ROCK T siRNA #% Y T Y-27632 4b#EHH B #l i) ( 3 P<0.05) , 1M A8 ROCK II siRNA %% 4L 5%
Wi ( P<0.05) ; TGF-B 1 Bl kb ¥ /5 HA-VSMCs 34754 B i 338 ( P<0.05) , i g ROCK I siRNA .
ROCK II siRNA # L5 Y-27632 A FRIIX TGF- B 1 BYIEHIE SAE T B2 (1 P>0.05) .
518 : ROCK I A[fE¥E TGF-B 1 5 /) HA-VSMCs i & H il EEAEH, M ROCK 1 /1 ROCK 11 7] GEY
AZE TGF-B 1 S0 HA-VSMCs 471 .
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Objective: To investigate the effects of Rho-associated coiled-coil containing protein kinase I/II (ROCK I/1I) on

migration and proliferation in human aortic vascular smooth muscle cells (HA-VSMCs) induced by transforming

Methods: The protein expressions of ROCK I and ROCK II among HA-VSMCs respectively treated with
ROCK I siRNA transfection, ROCK II siRNA transfection, TGF-p1 alone, and ROCK I siRNA or ROCK II
siRNA transfection plus TGF-B1 were compared. The migration and proliferation abilities among HA-VSMCs
respectively treated with TGF-p1 alone, ROCK I siRNA or ROCK II siRNA transfection plus TGF-f1, and
ROCK I inhibitor Y-27632 plus TGF-p1 were compared. Untreated HA-VSMCs were used as blank control for all

Results: Compared with blank control HA-VSMCs, the ROCK I protein expression was significantly increased
(P<0.05) but ROCK II protein expression was unchanged (P>0.05) in HA-VSMCs after TGF-B1 alone treatment,
the corresponding target protein expression was significantly decreased in HA-VSMCs after ROCK I siRNA
or ROCK 1II siRNA transfection (both P<0.05), and the increased ROCK I protein expression in HA-VSMCs
induced by TGF-B1 was significantly inhibited by ROCK I siRNA transfection (P<0.0S). Compared with blank
control HA-VSMCs, the number of migrating cells in HA-VSMCs after TGF-P1 alone treatment was significantly
increased (P<0.0S), and this effect was significantly inhibited by ROCK I siRNA transfection or Y-27632
pretreatment (both P<0.05), but was not influenced by ROCK II siRNA transfection (P>0.05); the proliferation
in HA-VSMCs was significantly enhanced by TGF-p1 alone treatment, and the TGF-p1-induced proliferation was
not affected by either ROCK I siRNA, ROCK II siRNA transfection or Y-27632 pretreatment (all P>0.05).

Conclusion: ROCK I may play a major role in TGF-p1-induced migration of HA-VSMCs, but either ROCK I or

ROCK II may not participate in TGF-B1-induced proliferation of HA-VSMCs.
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Abstract
growth factor p1 (TGE-B1).
experiments.
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Esh kI )E (aortic dissection, AD) &—
Fpre Tk b R R AL, AR L IRAE SR R
Femb b, BRI WA R D TE A B K EE
i v 5 DA S0 S SR 58 A — o A2 o Il A UL M
( vascular smooth muscle cells, VSMCs ) & ¥
S bk R B9 A, HOE BT RS BE ) B9
TEADIE Wb & 6 HEAE M . Rholit A ( Rho-
associated coiled-coil containing protein kinase,
ROCK) 2 i R I Rho N HFRLN 73 T, J& T 24
W/ ATREHMMRIE M AZ—. ROCKEZ
Fofr O LA 006 B8 & AR G, O ELE 1A - T UL Y
W 25 D) E P i H M B, ROCKALFEROCK 1
FIROCK TIFFHIEAY, P& ) 28 S 1 7 51 B A 65%
(TR 1 G v R X TR R M R 3590 %!, FER
BCF I ULAE LAY i A2, ROCK LE EA/EM, M
ROCK TIAYAE AW 5 A5 R B 8 UL 20 D 4 48 5
e, VR R BT R I A A R
A E R B 1 (TGF-B 1) A2 BRI
SNERI] S S DR B e ba s AN E (X
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ADIY o AP E T FIHVSMCIHROCK TA1
ROCK ITHE:[H, WEHAETCF- B 1 F XA E3h
JoK ¥ JUL 4 At 3 % 34 B A 52 )

1 RS

1.1 ##

a0 M . N E S IkFE N A (HA-
VSMCs) , W FERATCCA A T2 .
TGF-B 1 ( E[EPeprotech/AHl ) 5 MG (A
MRBAEDREARAA ) 3 BEE-EDTA (&
WA BEGHARARAE ) ;5 DMEM & b5 9% ik
(HyClone ) ; PBS ( HinEWEAHEARGRA
Al HER-SEHREW (100x ) (Firk
WELEARARAF) + siRNA (J7MEE)
Y-27632 ( £ ESelleck ) ; Opti-MEM I Reduced
serum medium ( EE Gibco ) ; Lipofectamine
2000 Transfection Reagent (%[ﬂlnvitrogen) ;
GAPDH (ab37168) . ROCK I (ab45171)
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PIZROCK II (ab125025) (abcam”A ) ;

HRP-Goat anti Rabbit (074-1506) (KPL) ;

GNM 141705 D-Hanks ( 7% i 49 & 25 3 AR A R
Al ) 5 AS10867 4,5 i 58 ey (I B AR A= )
HARARAT ) ; CCK-8KMXH & (C0038)

(BAZREWHARAGRAA ) . EZALH:

SCO6WERICO,MH R F 4 (SHEL LAB) ;

SW-CJ-1FDRIE ¥ TAER (JRfE4) 5 1X51
RUBE B8 (OLYMPUS) 5 L400AIE O AL
(W WAL S B =AU T R AR ) 5 34227
Transwellf (Corning) ; DR-200Bs 2 fifg iy A6 {3
( Diatek ) -

1.2 XWHE

121 @3k 1637 C. 5%C0, %4 FH &
10%FBS 1) {7 ¥ DMEM 1 % J& 35 5% HA-VSMCs, %
FRHEFE IR 1:100 IMAF S RIRAW (5 1000 U/mL
HRHEM 10 mg/mL 45K ) . HA-VSMCs §5 3735
85%~90% Fili 5 5 Ik 1] JR T 0 AL 240 M, FH 400 B 4%
MRiT4, FBE R vk B, 4 BERR B AT 40 T 9
1.2.2 SiRNA # % (1) #Yeh7 1 d, R H Lk
LM, MAREI AR IR, Qg
H2x10° A /mL, DIBEFL 2 mL M % 6 fLAR. %%
YL ZoR AN IC A N 50%~60% . (2) T YL il 25
(siRNA AR EE S 20 pM ), BALHEIF -

FH 190 pl Opti-MET JCIL7E K5 72 364 10 pul siRNA
i ke, BRIES . fHRTE RS Lipofectamine
2000, HL 20 pL Lipofectamine 2000 1E 18 pL G i1
WA RE, ZIRPEE 5 min, FET 2 P4
P siRNA A Lipofectamine 2000 RBE (BIRH
400 pL) , BRIESY), FRFHE 20 min, (3) $HAL
M P ) 85 97 L T 4 O R % FBS i DMEM 35 57 3,

BEYLFLIN 1.6 mL, 25 AL 2 mL, (4) 7EF 2
LA 400 pL #9uik, RS, (5) 37 CHy
IR, ¥yt 4~6 h 5, 4 MW & FBS B DMEM
RigRdk, 24 h 558 0GR, id
Bl R, 48 h J5 Al Al 25 Rk .

1.2.83 meTREksaftHhFm (—) 1=
P HRZ . OF 40 B AE 50 4 B R B G 5% 24 by

(2) ROCK I siRNA 41: ROCK I siRNA % 7t 1 1)
() 4 JfL 7E 5% 4 K5 5% R b B 9% 24 h; () ROCK I
siRNA 41: ROCK IT siRNA %% J 1 o)y (1) 40 Jfd 75 5¢
SRR SR 24 hy (4) TGF-B 1 4. 1FE% 40
TET 5 ng/mL TGF-B 1 B8 51 5% 24 h;

© WA )T i [ & F I F 2P H

(5) ROCK I siRNA+TGF-B 1 4: # Y ROCK I
siRNA FU4I I 7E S 5 ng/mL TGF- B 1 A58 4 8% 37 5
9% 24 h; (6) ROCK 11 siRNA+TGF-B 1 4. #%
P ROCK II siRNA 1Y 248 Ml 7€ % 5 ng/mL TGF-B 1
(1) 58 4 15 F5 Hh 55 5% 24 he

1.2.4 Western blot 4 RN R%3F K T WAL B
Ji, PBSUE2~3 K, MAGEE RIPA 24f#0, WesEd
MZEEPE, 4 °C, 12 000 r/min .0 10 min; ffi
FH BCA B 1A 5 e 000 e 7] 8 000 e A ot 2 1 IR B
MR & 53 1 5 FL S R B2 SDS-PAGE, FEdh R
F1ERER 40 pe/ FL, HLUK S0 M 45 2 80V,

Y 120V, 2R R KR T, 300 mA
B0 60 min 525 155 2 PVDF B8 W55 0 B A
B E IR R B 1 ho BRI MW, A FHE
P WA B4 ROCK T A ROCK 1T $i4A 4 Cad i

TBST 7¢ 43 Y& % PVDF £ 3 X, 5 min/ ¥, A
AR B A I bt FEIREIRIEE 30 min; B
TBST & 43 ¥ % PVDF i 3 X, 5 min/ K, I A&
it ECLRY, XU A R A 552 W 5%

EWWER; i1 AlphaEaseFC #{F4b ¥ £ 48 43
B B bRa 0B BEAE L K B K B R DL 2 0 K

DAL 45 21 H 9 88 1 AR X SRR 6

125 @i fTREEyrafagtypFm (=) Q)%
FIXTRRAE . TE W A TE S 2 FR AP 15 5% 24 hy (2)
TGF-B 1 4l: 1IEHMIAER 5 ng/mL TGF-B 1 (58
RFEEP RS 24 hy (3) ROCK I siRNA #4H . Feyy
Rock I siRNA WIAMIAE 7 5 ng/mL TGF-B 1 B84
R SLh 5 3% 24 h;y (4) ROCK 11 siRNA 2. %%
ROCK 1II siRNA 41l #E % 5 ng/mL TGF-B 1 195E
R FEIFREFE 24 hy (5) Y-27632 4. Y-27632 &
ROCK T BEEEMHIF], 1IEH 414 10 uM Y-27632
WALPE 1 h, ZJS#EEFR, 15 5 ng/mL TGF-B 1
(58 R SR e 55 5% 24 he

1.2.6 @it 4 %% ( Transwell X % ) (1) #d
Ml e W : 0.5% 1945 dn 552 W, HT I JH PBS % WK
1:5 i BE AL 0.01% B 45 & 5 92 5 (2) K 4t i i A
10° A /mL B, B 1 mL 40 EW T 1 500 r/min
B0 5 min, F+ LiE; (3) A 1 mL JC UL K 57 3,
AT ¥4 J5 B 200 wL 40 5 i A Transwell 7
oy () 24 LRI A 500 pL & 10%FBS ) 5¢
IR, B/NEAM T (5)37CTF T Co, (%
5% ) WM SR 48 hy (6) Yeh: B/ U,
FH PBS Uk LRGSR 3, FIAR 20 12 vl i i R 44
PRI T, 45 2808 45 10 min, PE25 R 45 54,
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1.2.7 ek (CCK-8X% ) (1) ¥ %t

B KO A0 M s A A Ak, G R R 21 BEFYURETRARLERROCKI S

1x 10° A4 /mL (940 =, 2 10 000 4i fifg / £L 42
FhF 96 fLA, £FLAN 100 pL, & F CO, (5% )
WM 37°C 895 24 h LG RE, (2) 4k2s 3%
24 h AF IR 100 L 40 JRE 5 & B 6 S A
—SEWRFE LW R R AL, R IR 2 ol & v R Y
WF sk, BOWREMREARESAELE; 3) Al
B A 10 pL CCK-8 YA, 3T IE 1~4 h;
4) i FHBEFR A 5E 450 nm YEW W, DL 7 Ak 23
O bRl R Y N 1 5P = Sy Sy = i
1.3 GitF4bE

45 R SPSSE AT 22 43, geit$dls i3
B+ i (xs) Fom, P<0.05SHERAH G

ROCK Il EB X%

XFHA-VSMCs#fFROCK T siRNAFI ROCK
IT siRNA ¥4e24 b5 fif A )8 0 00058 28 5 e 25
B, BT AW R LA e i (L)
YL J548 h, Western blotR %4 YL JFROCK T4
ROCK I8 H£RBAKT . 520X A L,
ROCK I siRNAZHROCK I#E 1300, TGF-B 140
ROCK & [ Z&REH N ($#P<0.05) ; 5TGF-p 141
A, ROCK I siRNA+TGF-B I4HROCK IFHH %
kg /> (P<0.05) , ROCK II siRNA+TGF-B 14]
XTROCK THEFIFRBTLHEZm (P>0.05) . 5%
%R ZH %, ROCK T siRNAZHROCK 114 (13
kW (P<0.05) , TTGF-B I4HROCK 1175 H %
ISTE B Ak (P>0.05) 3 5TGF-B 14 %k,
ROCK I siRNA+TGF-B 14HROCK 117 4% ik Tt
2k (P>0.05) , ROCK II siRNA+TGF-B 14
ROCK ITE I F£ ik (P<0.05) (K2) .

B 1

RFRER ( x100)

Fluorescence transfection results (x100)

Figure 1

A: ROCK I siRNA #53¢;

B: ROCK IT siRNA ;3¢
A: ROCK I siRNA transfection; B:ROCK II siRNA transfection

0.700 0.800
s W T T
-y @ 0.600 T 0.7004 T - T
£ 0.600
5 O 0.500 i
o W =4 g ﬂi“ 4z
S n < 0500
= Z = Z £ 0.400
z Z z z . _E
¥ £ £ g £ E = T T T 0.4001
- S Z 0300 o
' oz R g 0.300 - T T
J Q Q 3 < (&}
s £ 2 2 ¢ £ = 020 T £ 02004
] 0.100 0.100 4
ROCK I
0.000 % % % % . 0.000 .
. a‘t VA \ LL%. %% Ps'% \% \% \
e \%& \\q&ﬁ o % v» \\g\@
GAPDH oS QO Q\OCY‘

2 Western bolt &Il ROCK | #1 ROCK Il & B KjFi%
Figure 2 Western blot analysis of ROCK I and ROCK II protein expressions
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2.2 ROCK | #1 ROCK Il X TGF-B 1 if S/ HA-

VSMCs E#1E A&

oz Xt A ML, TGF-B 14HHA-VSMCsiT#
A0 KIS AN (208.3+18.9 ) ws. (23.8+1.5) ,
P<0.05]; S5TGF-B 1AM, ROCK I
siRNA+TGF-B 141, Y-27632+TGF- B 14141 g iF
BE P (61.0+1.8) vs. (208.3+18.9) ;
(63.3+7.4) vs. (208.3+18.9) , ¥P<0.05],
MROCK I siRNA+TGF- B 141 % 4 jfd 3T # &
B2 (P>0.05) ;5 5Y-27632+TGF-B 1411k
., ROCK I siRNA+TGF- B 12H 40 il iT B 5 I 58 31
B (61.0+1.8) vs. (63.3+7.4), P>0.05],
MROCK II siRNA+TGF- B 120 41 Jid 3 £ K1

ROCK I siRNA+TGF-3 1

pitie T

ROCK I ISRNA+TGF-B 1 41 Y-27632+TGF-B 1 41
" [ T YN Ry

(R > > G
- N J i

B3 HEEH
Figure 3  Cell migration assay

B4 FHXF HA-VSMCs A E R EL

Figure 4 Comparison of proliferations of among each group of
HA-VSMCs

© MR IT F EHFFNHFEIH

[ (274.5+10.0 ) vs.( 63.3+7.4), P<0.05]. XfiT
B G Transwel /NE VAT 45 R Yo, (8 8 8 bt
FWLEE, TGF-B 14HFIROCK 11 siRNA+TGF-B 14
WML A L5 Control4l . ROCK 1
siRNA+TGF-B 14 FY-27632+TGF- B 144 ¥ L
g i i (K3 .
2.3 ROCK | #1 ROCK Il 3¢ TGF-B 1 5 & H# HA-

VSMCs 1838 1) % i

Ha P BAMEL, TCF-B 1410DH T
[ (1.350+0.057) wvs. (252 +0.061), P<0.05];
5TGF-B 141 %, ROCK I siRNA+TGF-pB 14 .
ROCK 1I siRNA+TGF-B 141, Y-27632+TGF-B 14
ODfEH¥ TG it2 2% (HP>0.05) ([K4) .

H

o

A

A GEEEPETEIEE ( x100) 5 B: SHITREYHM0EL LA

A: Crystal violet staining observation (x100); B: Comparison of the numbers of migrating cells among groups

3 i i

VAER, BEE AWK m, ADM AL
REZFEH MBS, HAr, AXEHKEZE
B4 T B P AT 5 43 BT UE S, B B Bk R N B R
(thoracic endovascular aortic repair, TEVAR)
JEIRITADIY E BRI TR ADH R A EAR
Ho ) 0 R SR R, ORI A R R R
HamgtR " Bk, 4 CAD YA DG il A 55
AT H TR R TR

HAETHTFE R, ADRR LG H 20 T F 3k
BEIZVSMC . 7R BERICT , VSMCHY 534 3 5 5
I A B S S5 0 A A — R B B . Rho
EHRBERE—FR/NCTPE S EN, HRMIRRZ &
Rho, RacHfICdc42 3, ALd o e 200
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ST RENS S EE I8N %% . ROCKREE 8k
KA /NCGE R WY 4 F, SRhofE [ —AL
ML E I, SAMER ISR E 2R AEY)
ae B AR ", ROCKAE B 3 5 FE#E VSMC
(3G AE 5 A%, Hol 38 i {2 JE MM P-2 36 35 M i
ffivsMcHEsE"> " ROCKALFHEROCK IHIROCK 11
PIRR A . A F5E 8 i siRNAF YL FHROCK 1A
ROCK TIJE[H FIKIESS, ROCK IFE K BUCF L4
MR A Pl £ S EH, MROCK TTAY/E FHAS B
b AE R RCT U LAH R R 3G 5, P AR
AN TR BE SO N GE S RIEROCK T A IE
S5, ROCK TFE KB 32 3l ki 45 ~F- 1 JUL 248 B i) 5 %
Hot B S AE Y il A TR IR EFXTROCK TTHY
siRIN A% 1l 45 7 LA fg f L ROCK TI3E A R
J WL A0 i A RS B T AR 2 Bl sg Y, FEAD R
AR LR B Z TR R I TGF- B 13635 U 3% i
[F A BFSE O B R TGF- B 1 AT 52 9k B 4 i PR 5 5
HA-VSMCs &4 35 5%, MVSMCIE F 3 ik
PR E B, B, TGF- B IZEM P B 2 k14
WS HA-VSMCs 1Y 3955 5 15 % 7] fig 2 (2 4l 3 2h ik e
I — A EHE R

FHIEIBTROCK IHIROCK IIXTGF-B 1
FHIHA-VSMCs 1T # 550 1 52 W o A B 58 #
siRNAFE AR, i HA-VSMCsHROCK IFIROCK II
HHEFKETH, HoHXFHMATGF-B 141
KIMATGCF-B 1HAROCK IMROCK 115 H %
ik, HRENTCF-BIXMERFHNEAREIAL L
FW . S8 i Transwel 1R 56 H1C CK - 83 36 46 )
ROCKW F E R XF TGF- B 115 S IIHA-VSMCsiT
MBI, 2R ER, 5TCF-B 14 ML,
ROCK I siRNA+TGF-B 141 f1Y-27632+TGF- B 141
XTHA-VSMCsiE B EMGHI/EH, ROCK 11
siRNA+TGF- B 1AW T BAEH . 5TGF- B 1441
I, ROCK I siRNA. ROCK II siRNA. Y-27632
XTHA-VSMCs3EFE 4% A B 52 . i erl U,
ROCK I7ETGF- B 115 F M HA-VSMCsiE# i &
BAEM, MROCK IMWEMABHE; ROCK Il
ROCK IIXTGF-B 1153 A HA-VSMC s 5 {4 52 i
TG it 25

TEAD B TP 2T L0 M A R B . B BE g
I G R R , AE T RR WA R 1) A B RS Y 3 T A
1 AR SR, TGF-B 1A% S HA-VSMCs
KRB A, 4RGSR o - T
Wzl (smooth muscle «-actin, o-SMA ) .

© WA )T i [ & F I F 2P H

W22 o« (smooth muscle 22 o, SM22 « ) i
DL AR AR EE A E I (osteopontin,

OPN) #hn. Bk, T 24— HITROCK 1
FIROCK TIXTGF- B 135S A HA-VSMCs £ B AL i)
S, Xt ke 2 A HLE BEA T U — 2 R R .
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